This disease was first described as a clinicopathological syndrome by Crohn, Ginsburg & Oppenheimer in 1932, soon to be followed in 1934 by the radiological demonstration of the 'string' sign by Kantor. In 1930 Bargen & Weber had described X-ray changes in the colon which were called 'regional migratory ulcerative colitis' and eight years later Crohn & Berg (1938) called similar changes 'localized ulcerative colitis'.
The first description of segmental colitis as granulomatous rather than ulcerative was that by Charles Wells in 1952. Then in 1954 Newman & Dockerty reported 25 patients with segmental colitis as having granulomatous disease and Brooke (1954) suggested that some cases of segmental colitis were a form of Crohn's disease. It was also in 1954 that Warren & Sommers declared that regional ileitis and ulcerative colitis were morphologically distinguishable and rarely co-existed. Distribution Whilst Crohn's disease of the small intestine has been well recognized for many years and of the colon for 5-10 years depending on the quality of the pathological interpretation of excised segments of colons, or of rectal biopsies, and of the radiological appearances, the recognition of changes in the upper alimentary tract as being due to Crohn's disease was much more recent.
(Esophagus I first encountered a case six years ago when a man who had had a lower cesophageal resection in another hospital for 'muscular hypertrophy' was found to have Crohn's disease of the ileum. The esophageal sections were obtained and the appearances found to be similar to those of the resected segment of ileum (Fig 1) . A few months later a second case was found with lower cesophageal changes and Crohn's ileitis. Both cases were reported by Dyer et al. (1969) . In 1968
Gelford & Krone reported a patient with regional enteritis of the colon and cesophageal ulceration in whom the ulcer healed by increasing the dose of steroids, and as recently as October 1970 Legge, Carlson & Judd described a similar case. Our cases differed somewhat from the other 2 described in that one of ours showed marked thickening and submucosal dissection and the other cedema and thickening.
Stomach and Duodenum
Changes in the stomach and duodenum have been described more frequently than in the aesophagus, the first report being that by Pryse-Davies in 1964. In 1967 Cohen described a series of patients with gastric changes in Crohn's disease, and pointed out that the stomach is seldom involved without the proximal duodenum, and that the distal stomach usually shows increasing narrowing towards the pylorus with rigidity, thickening and superficial ulceration. The narrowing usually The normal variation in the prominence of the rugal pattern in the duodenum makes the diagnosis of duodenal Crohn's disease difficult, so that it should be diagnosed only when there are seen to be persistently swollen or ulcerated rugal folds and when there is disease elsewhere.
Changes may also occur in the duodenum secondary to disease of the hepatic flexure and the two segments may ultimately become adherent to each other with the occasional occurrence of duodenocolic fistula, which more commonly follow disease of the colon than of the duodenum. Legge et al. (1970) found 7 patients with duodenal disease in 383 patients with Crohn's disease, 4 of the 7 having coincident gastric involvement. We have so far had 6 authenticated cases of duodenal disease in about 200 patients. One of these patients had multiple strictures, one of which ultimately caused almost complete obstruction with gross dilatation of the duodenum and stomach, the gastric dilatation being similar to that seen in advanced chronic pyloric stenosis.
Small Intestine
In 1970 Dyer et al. reviewed the literature and listed the criteria used by the many authors on which their diagnosis was based and applied these to a series of patients, some normal, some with cceliac disease and some with Crohn's disease. They found that the most frequent and reliable signs were ulceration, marked surface irregularity, clefts in the mucosa, narrowing of the bowel and rigidity. Other frequent but less reliable signs were cobblestone appearances and stenosis. Not all these signs may be seen in one patient but a combination of two or three is often sufficient evidence on which to base a diagnosis provided they are obvious and unequivocal.
Features seen in this disease in addition to the criteria listed by Dyer et al. (1970) are as follows:
(1) In the early stages the first signs are straightening, thickening and loss of flexibility of the mucosal folds, often localized or patchily distributed throughout the small intestine (Fig 3) .
To be considered in differential diagnosis at this stage are all conditions which can cause oedema of the bowel wall such as hypoproteinemia, cirrhosis, nephrosis, lymphangiectasia, infestation and infarction, but these conditions are often already known clinically or cause more widespread changes than are seen in early Crohn's disease.
(2) As cedema increases throughout the bowel wall, thickening, rigidity and straightening of coils of intestine are seen in addition to the mucosal changes. ulcers and blunting of the valvulb conniventes ( Fig 4) . The lumen may also be reduced by the thickening of the intestinal wall, and at this stage a cobblestone pattern may also be apparent. One surface of a loop may appear different to the other, one being flattened and ulcerated and the other showing pseudodiverticula, not dissimilar to those seen in systemic sclerosis which by the irregular deposition of collagen may also affect the bowel in a patchy fashion. (4) Long narrowed rigid segments of bowel may next be seen but often with considerable variation of lumen and with marked spasm which only relaxes as a peristaltic wave traverses the affected loop ( Fig 5) . It may be difficult to see such loops or segments as they only fill transiently and unless seen during filling they may not be identified. At this stage there is often little mucosa to be seen. (5) Prolonged cedema and ulceration frequently lead to fibrosis and stenosis which may be very short or elongated, may be single or extremely numerous if much of the small intestine is affected, and any one of these can produce gross proximal dilatation of less affected segments ( Fig 6) .
(6) An inflammatory mass may appear due to the inflamed loops becoming adherent, or to ulceration extending from one loop to another with the formation of a fistulous track, or from abscess formation from a local perforation, or from grossly thickened mesentery and enlarged lymph glands. (7) Perforation has occasionally been reported in small intestinal Crohn's disease. In the more advanced stages of the disease differential diagnosis must include lymphosar- The Colon Radiological examination: The essence of good radiology of the colon is thorough cleansing of the bowel lumen and wall before the examination. The colon may be well examined by the 'Malmo' contrast technique by the excellent films obtainable by this method but in common with Marshak and Margulis (Marshak & Linder 1970 , Margulis 1967 we prefer usually to fill the colon with barium, in which we put 1 % tannic acid as by this means it is more probable that any fissures or collar stud ulcers will be outlined with barium than by the contrast technique. In addition a good mucosal pattern is usually seen on the post-evacuation film and an air study completes the examination. Today many cases which would have been or have been diagnosed as ulcerative colitis are now recognized as Crohn's disease as the former affects predominantly the mucosa and submucosa and the latter the whole thickness of the colonic wall. Rectal biopsy has also contributed to the diagnosis but is still only diagnostic in 50% of patients affected by Crohn's disease. Radiology is frequently still the sole or main indicator of the presence of this disease especially when it affects more proximal segments of the colon. The surgeon's view through the proctoscope is very limited and the pathologist's even more so. In general, ulcerative colitis starts distally and spreads proximally whereas Crohn's disease is most frequently found in the proximal part of the colon. However, skip areas are common and both proximal and distal segments may be affected and Crohn's disease in the earlier stages may he found to involve only the rectum. This is often accompanied by anal fissures or anal ulceration, but biopsy of the latter is frequently positive in the absenice of any radiological changes in either small or large intestine. Widespread early colonic changes may be common to both Crohn's disease and ulcerative colitis and therefore every patient with nonspecific inflammatory disease of the colon ought to have a complete small intestinal examination (Fig 7) .
Early changes in the colon consist of thickening and some rigidity of the bowel wall, and of superficial ulceration often seen only in certain segments due to the characteristically patchy distribution of the disease. This causes prominence and coarsening of the mucosal folds but also some loss of definition of the mucosal detail in the post-evacuation films. Marshak regards small rounded filling defects, sometimes with tiny central ulcers, as representing aedematous areas surrounding very small ulcers and as early evidence of Crohll's disease. They are not found in ulcerative colitis.
Broadening and blunting of the haustral segmentations are common together with obvious asymmetry of the segmental pattern on each side of the bowel wall (Fig 8) . This is followed by the development of linear and transverse ulcers which produce a cobblestone pattern characteristic of Crohn's disease but not seen in ulcerative colitis where the mucosal pattern becomes erased and the colon assumes a tubular shape together with some shortening.
Deep fissures in the thickened wall, or submucosal extension below remaining mucosa to give the characteristic collar-stud ulcers, are further diagnostic features of Crohn's disease which are not seen in ulcerative colitis. Thumbprinting due to the gross submucosal cedema may also be seen (Fig 9) .
Stricture formation, as in the small intestine, may occur in any part of the colon and fistula formation may also be seen although this is less common than in the small bowel and is usually in the rectosigmoid area. Some of these occur as direct spread from more severely affected small intestine which becomes adherent to the sigmoid colon with its secondary involvement rather than from primary and predominant involvement of the colon.
If the barium enema examination is the first to be carried out, the cwcum may show a concave medial wall with no reflux into the terminal ileum even without evidence of colonic disease elsewhere. In ulcerative colitis the ileocxcal valve is usually patent and the terminal ileum is dilated and featureless, whereas in Crohn's disease the more typical changes of narrowing, irritability, ulceration and possibly fibrosis are seen if reflux takes place. This concave appearance should always be regarded as an indication for a small intestinal examination as it is frequently found in patients with terminal ileal Crohn's disease. More frequently the terminal ileum, ctecum and some-colon. Complete loss in descending colon. Submucosal extension ofulceration in hepaticflexure and descending colon times ascending colon are involved and our figures show that 60% of patients with colonic disease also have small intestine disease. Polypoid changes: The 'polypoid' changes seen in some cases of Crohn's disease are caused by the swollen and bulging cedematous mucosa between the linear transverse and longitudinal ulcers and they are therefore more irregular in shape and size than those seen in ulcerative colitis where they are due to hypertrophy of the remaining fragments of mucosa in a generally ulcerated and largely denuded colon. Sigmoid Crohn's disease: When the sigmoid colon is affected by Crohn's disease, much difficulty may be found in deciding between the diagnosis of diverticular disease and Crohn's disease. If only Crohn's disease is present, gross linear ulceration or fissuring or submucosal tracking of barium will establish the diagnosis, but if only broadening and asymmetry of the haustral segmentations are seen it may be impossible to separate from muscular hypertrophy. If an anal lesion is present or rectal biopsy is positive, Crohn's disease is much the more probable diagnosis. If Crohn's disease is present elsewhere in the colon, the sigmoid changes are probably of the same pathology unless obviously due to other disease such as carcinoma.
Complications ofCrohn's Disease
Perforation has been recorded in over 40 patients of whom 5 were recently described by Nasr et al. (1969) . It appears to occur most frequently in an acute stage of the disease and obstruction is probably a contributory factor as the perforation occurs in dilated bowel above a narrowed segment. The ileum is the commonest site of the rupture and 35 of the 41 cases so far reported were not receiving steroid therapy. Carcinoma: There is as yet no certain proof that long-standing Crohn's disease predisposes to the development of malignant disease but Wyatt (1969) collected 17 cases reported in the literature of carcinoma of the small bowel in Crohn's disease and added one of his own. He points out that theaverage age ofthe patients with carcinoma and Crohn's disease was 42 against the average of 60 years in the general population and that most of the patients had a long history of Crohn's disease. An association between the two conditions cannot therefore be excluded.
As regards the colon, follow up ofpatients with Crohn's disease of the colon has not been carried out for as long as for those with ulcerative colitis so that judgment must be deferred for some years.
Toxic dilatation: Although much less common than in ulcerative colitis, toxic dilatation has been reported in some cases. Hawk & Turnbull (1966) described 14 cases in 87 patients with granulomatous colonic disease who were surgically treated. These cases were not specifically diagnosed as Crohn's disease although there is little doubt that this was the disease from wich they suffered. Fistula formation: This is a common occurrence in Crohn's disease of the small intestine and is found most frequently between adjacent loops of the ileum. It may also be found between an ileal loop and the cwcum, ascending colon, transverse colon, signoid colon or duodenum. Multiple fistulous tracks may be seen when an inflammatory mass or abscess is present. If laparotomy has been carried out the commonest fistula is to the abdominal wall with sinus formation, especially in patients thought to have acute appendicitis but found to have acute Crohn's disease. A fistula into the bladder or vagina may occur from sigmoid or rectal Crohn's disease, and this is a not infrequent complication of disease in this area. Arteriographic studies: There are conflicting reports on the vascular changes which are seen in the bowel in Crohn's disease, the latest being by Brahme & Lindstrom (1970) , who carried out detailed studies of resected segments of intestine. They do not support the theory that the ulcers found in this disease are due to ischxmia as they found marked or moderate hyperemia in affected areas, associated also with signs of active inflammation. The mural arteries were observed either in radiographs or in the histological examination of the cases in their recent series (cf. Knutsson et al. 1968) .
Abdominal angiography has not become a routine procedure in this disease as it is very difficult to visualize vascular changes in areas with moderate or early lesions. Urinary tract: It is now clear from studies carried out in recent years that urinary calculi occur with greater frequency in patients suffering from inflammatory bowel disease.
The incidence of urinary lithiasis among hospital patients in general is reckoned to be approximately 0-1 % whereas the incidence among inpatients with inflammatory bowel disease may be 6 % or higher.
The mean urinary calcium and uric acid excretions were found to be higher in both ulcerative colitis and granulomatous bowel disease, so that the basic factor in the production of calculi in these patients appears to be higher urinary concentration of calcium and uric acid with a more acid urine and decreased volume, due to loss of fluid from the bowel. There are probably other factors as yet undetermined.
The ureters and bladder can be affected by an inflammatory mass resulting from Crobn's disease. The mass may become adherent to the ureter or bladder or both and may produce ureteric obstruction by spread ofthe inflammatory process to the ureter or may cause deformity of the bladder for the same reason. We have seen one example of involvement of both the ureter and bladder which resulted in the presence of hydronephrosis. Biliary tract: There is also evidence that patients with Crohn's disease are more likely to develop biliary calculi. Heaton & Read (1969) found that of patients with 12 in. (30 cm) or more of terminal ileum resected or who had extensive ileal Crohn's disease, 23 out of 72 patients (30%Y.) had gallstones as compared with about 7-8% in the general population and the incidence was related to length of history of the disease rather than to age.
Conclusion
A review of 100 patients with Crohn's disease was carried out and certain interesting facts have emerged from the study. The average age at which patients came for treatment was 32 for males and 33 for females, but the average length of the disease before treatment or before the diagnosis was made was 6 years, so that the average age of onset of the disease was 26 years. The 100 patients had attended the hospital during the last 5 years and sex incidence was 60 females and 40 males.
It was found that of the 100 patients, only 17 % had disease confined to the small intestine, and 22% had disease restricted to the colon. The remainder therefore, i.e. 61 patients, had involvement of both small and large intestine; Marshak & Linder (1970) reported 85% and Lockhart-Mummery & Morson (1964) reported 30% of their patients to have involvement of both small and large intestine.
The number of patients with fistule into another part of the gut or into another viscus was 10 %, and 4 patients were found to have uropathy. Three had calculi and one had direct involvement of a ureter in an inflammatory mass.
Perforation was found to have taken place in 2 patients and 10% had developed sacro-iliitis, ankylosing spondylitis or peripheral arthritis.
